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Chapter H. 


DORSTAICTION Fis 2 


Walter Jd. Francis. 


Chapter K, desling with Construction Plant, is divided inte four parts 
of which this is the third, being a description of the plant devoted to the 
earth and rock exonvation of the Canal. he fivet port of Chapter M dealt 
with the constraction plang-fo , tayork; the second part with the plant 
used in transportation; while the dearth part treats of the construction plant 
used at the Intake, the Welland River, the forebay, the Power House and the 


Tat lrace. 


General. 
The exouvation of the earth and the rook in the Canal between Montrose 
and the Yorebay at the Usreen House scustituted the nost important single 


class of work in the whole development, involving se it did the ronoval of 
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about eleven millicn cubic yards of earth and about four million cubic yards 


of rook. 


All of the earth and rock spoil was removed from the immediate site of 
the Canal. The grester part of the oxonvation was mide in the dry, bat that 
portion of the Canal lying between Montrose and the sontrol gate was done as 


sub-aqueous work. 


The first shovel, No. 7 (steam), commenced earth excavation at Bownasn's 
Gully on May 1L0th, 1917, while the ounal prism proper waa started by shovel 
No. 3 (electric), on December lith of the same year. The lust shovel, No.12 
(steam), finished and out Ci Cay nein 1921. 

The sub-aqueous work of the Canal was commenced by the dredge "Cyclone" 
on March 14th, 1921, und was completed, about six months later, on September 


ord. 


The question of the type of plant to be used in scomnection with the work 
was the subject of much study on the part of the engineers of the Hyiro«Sleotrice 
Fower Commission, und porticularly by Mr.» dores and Mr. Goodwin, In his 7 
reply to the comprehensive enguiries in regard to the development made by the 
Honourable Mr. Hearst, Prime Kinister of Ontario, on December 1zth, 1915, 
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Mr. W. We Fope, Secretary of the Commission, made the following statement on 
Jamary 12th, 1917, with reference to the qualificetions and experience of 
those whom it was proposed te have cerry on the sonstruction work; 

"The work will be carried out under the dlreetion of the Chief En~— 
gineer of the Commission, Mr. Acres, the Hydraulic Engineer of the 
Comission, under whose direct sapervision the scheme has been developed 
to its present stage, will have responsible sharge of the canal constrac- 
tion and the hydroalic portion of the power installation. The inmedlate 
supervision of the construction work in the fleld will be under Mr. J. 8. 
Goodwin, C+. Mr. Goodwin is a specialist in hydrsulic power construction, 
having had twenty yeaka o ar Le: devoted almost exclusively to this 
Glass of work. Mr. Goodwin bad charge of the exeavation work in the first 
wheel pit pat down by the Hiagars falls Fower Company in 1996. Ne after~ 
wards had cherge of the constraction of the large tail water tunnel of the 
BZleatrical Development Company of Niagara Yalla. Sinee that time he has : 
been in responsible charge of construction on the large plant of the 
Penneylvania Water and Light Company ot McCall's Ferry, on the plant of the 
Mount Hood Power Company in the State of Yashincton, and for the “iectric 
Power Company on the Trent iver, besides doing a considerable amount of 
less important work which nevertheless required engineering ability of a 
high order. 

“for more than two years past Hr. Goodwin has had direst charge in 
the field of ali sarveys and other preliminary work in connection with the 


Queenston Development as well as the inspection and Investigation of 


fig 


exit oe + on exten ties sora aaa 16 a ath ve. eyteate est wire 


WALTER J. Francis & COMPANY. 
Copy FoR ENCLosuRE TOMr, J. Allan Ross. (#95) 


t 


working plans and installations in various parts of Canada and the United 
States, and the study of working methods as applied to heavy electrically 
driven sonstruation plant. He will therefore undertuke the corstraction 
work at Niegara with an intimate cnowledge of conditions gained from his 
experience on the work up to the present time, and with s well developed 
conception of the difficulties to be encountered and the means to be 
taken to carmyr out the work within the estimates and within the time limit. 

Yr. Goodwin will have Pr. 6. H. Angell as general superintendent of 
construction. Mr. Angell now occupies a similar position in somnection 
with the constrastion of the Xensico Dam for the New York Water Supply 
System. This work i pens 2 Y completéd at an aatual cost of eight 
million dollars as against an estimated cost of sbout ten million dollars. 
The time allowed to complete the constraction of this dem was nine years. 
Under Vr. ingeli's direotion the work was actually completed in six years. 
His professional record is attached hereto and requires no further ex- 
planation. 

"Both Mr. Goodwin md Mr. Angell are Canadien born and are still 
Canadian scitizens, 

"The eleatrio work in connection with the Installation will be carried 
out by the expert electrics] engineering staff of the Comission, in con- 
jJanetion with the specialists on the staffs of the various electrical 


manifacturing companies.” 


His statement shows that, in addition to other work, for more than two 


years Mr, Goodwin had been giving special attention to the study of heavy 
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electrically-driven construction plant. 

In the report of Mr. Acres, known as Report on Project No. 2 (quoted at 
length in Chapter K), under date of Desember 26th, 1917, he makes the follewing 
statement : 

"2 eaveful study of constraction methods in connection with the 
excavation of garth omi rock in the Canal was necessary by reason of 
eertain existing condi tions which vould heve « vital influence upon 
excavation cost. Theae sonaibie ms wore, first, the availability of 

| ghesp electric power for operating construction plants second, the 
large quantities of earth and rock to be vameeet, which made it poas@ 
ible to consider the Ca O)rdRat . machinery of the heaviest type 
a and largest dagnoity obtainable; ami, third, the umeually good fa~ 
gilities available sais che disposal of spoil, within short healing 
aistanes, along the orest of the Wiegera escarpment » 

"Hor tag the stove oondi tions in mind, the Commiasion’s Engineers 

“ gpent several months in oolleating and stadying date in comectics with 
the type of sonst ration plemt required. The operation of electric ani 
steam driven excavating machinery was witnessed and studied in various 
parts of Carade and the United States and a large amount of tnformtion 

with reference to ontpet, operating oost, working conditions, eto. was 
obtained and onrefally analysed. 

"The result of this investigqution was, that in Jamary, 1917, when 
market conditions indicated that any further delay in the purchase of 
the plant would regalt in prohibitive prises and practically lepossible 


1 rs 


WattTerR J. FRANCIS & COMPANY. 
Copy FoR ENCLosuRE TO Mr. J, Allan Ross, (B~9°7 } 


delivery dates, the Vornmission’s Sngineers were immediately able to 
recommend for purchase the type of plant best suited for carrying on 
the projected work, 
*“Pragtioaliy a11 of the we ES Eth) seevanicudar's is now on the groand 


and a portion of it is in actual operation.” 


fhe engineers of the Hydro-Zlectria Power Commission decided that the 
excavation of the dry material in the Canal could best be done by specially 
pullt electrically-driven shovels, aided by © mimber of shovels of the ordinary 
size ami type. Yollowing the removal of the overtmrden of earth, the rock 
excavation was to be done eye yhhyel plant. It was decided that the 
sides of the rock oanal wore to be out down by chamnelling machines, and the 
body of the rock was to be drilied and blasted, 

Zhe earth und rock spoil were to be removed by means of a specially con- 
structed railway ayatem, already described ‘im the second part of this Chapter 
under the head of “Sransportation".. 

The ‘gub-aqueous work was to be done by dredging. 


As @ result of the adoption of this general programme, the engineers of 
the Hyiro-Ylestric fower Commission purchased fran time to time o total of 
thirteen shovels, six of which were driven by steam ad seven by elestric ene 
ergy, the bucket eapacity varying between 7/8 of # cubic yard and 8 cubic yards. 
They alse purchased twenty channellers, forty-four marine drills, sizty~-three 
tripod drills, fifteen drifters, ninety hammer drills and ane well drill, to- | 


gether with all the necessary aceessories therefor. 
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In connection with the sub-aqueous wore the necessary plant was ronted. 


List of Yrinsipsl Itome of ixeavation Plant for Canal. 


The following tables ive the principal items of oxeavation plunt used 
for the Canal, together vith dates of purchase and the cost. 


List of Shovels 


Weight Bucket Date . 
mis wut TA cbtty amen Seth, Tao 
, ionic A Mie aiecuivetinga tienes 

pe Bleotric Sn wane ‘ ae March 28,1917 .. $88,900 

z Electric G32 ase. wae — Mareh 28,1917 .. 88,900 

3S s#lectric 118 sees eet Marah £8,1917 .. 43 ~ 955 

4 Electric 110 ....) «os Baoyras 103-0 March 26,1917 .. 43,865 

5 Steam SO see 7/ 8 ese BUoyras 18-8 March 28,1917 «2 10,805 

6 Hleotrie 30. s+. Ye ese Bucyrus 19-B March 29,1917 .. 15,732 

7 Steam 65 seas a eve Snayrace 46 Sept. 13,1917 «. 9,909 

6 Blectrig S32 vase 8 sees Gnoyras 225—2 duty 6,1919 .. 152,000 

9 Electrio 118 .... 4% ... Bueyrus 103-0 July 6,1918 .. 73,786 
10° Steam 35 2.50 We oss Biayras 36~-B May 10,1919 .. 23,7609 — 
11 Steax 278 «case & cose Marion $990 July 12,1920 we 142,350 
12 §6Steam SOR sees G8 ove Bucyrus Z25—-B Auge 14,1920 .. 138,072 
18 «= Diteher 2 ance & ann Keystone te Ost. 14,1919 .. $, 990 
Lb Btemm 6th 88 Wade a ves Marion 60 Nov. 11,1920... 17,128 


List of Other Exoavating Plent 


ten 


2 Jordan Spreaders, 100,000 lbs. capacity, with equlpment 
1 Suayras Spreader, 142,320 los. capacity, with equipment 
1 Jordan Spreader, 989,000 lbs. capacity, with equipment 
20 Sullivan Channellers 
44 Murine Drilis 
63 friped Drills 
15 Drifter Drilis 
90 Hammer Drills 
1 Well Drill 
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Photograph No. U-51, included herewith as page H-101, shows one of the 
large eleatric shovels, shovel Wo. 1, in operation at Station 546-81, in 
August, 1918. The shovel is in the act of loading a car at a high elevation. 
The site is in the Canali cut on the sarhhewiy side of Bowman's Gully, stated 
by geologists to have been one of the buried channels of the Magara River in 
past ages. In passing it is interesting to note the stratification exposed by 
the shovel which is working, the work track of which is about 70 feet below 
the natural surface on which the srowing vegetation may be observed. 

Photograph No. 4-52, egy FidreS/photograph on the page just mentioned 
shows one of the large steam shovels, shovel No. 11, loading earth into a ear 
at a high elevation. 

Photograph Ho. H-53, being the upper picture on page H-102 hereof, shows 
shovel No. 7, one of the smaller steam shovels, exesvating earth about Station 
14 in the immediate vicinity of Montrose, working out a shallow cut and loading 
the frozen earth into a damp ear. 

The lower photograph, No. H-54, on the last mentioned page, shows shovel 
Yo. 3, one of the medium sise electrics shovels, starting a out on the surface 
near Montrose. ‘his pisture illustrates clearly a typical medium sise electric 
shovels 

The upper photograph, Ho. Hebb on page H+104 hereof, shows a view of shovel 
Ho. 9 breaking the ground negr Montrose, working in earth. This shovel is 
typical of one of tho medium aise electric shovels. 


The lower photograph, Mo. 4-56 on the last mentioned page, shows the upper 
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part of shovel Mo. 12, which is one of the large steom shovels, carrying 
through @ 25-foot earth out in the vicinity of Landys Lane. 

The apper photograph, No, H-57 on page 1-104 hereof, shows shovel No. 4 on 
ite arrival in 1917 ready for work. This shovel is the same as Nos. 3 and 9. 

The lower photograph, No. E54, on the last mentioned pare, shows shovel 
No. 1, the first of the large electric shovels, commencing the earth gat working 
northwards from the edge of Bowman's Gully. ‘This photograph, wiich shows the 
turntable of the shovel, and photograph So. 551 on page 101 give a oompre- 


hensive idea of the construction of shovels Bos. 1, 2 and &, 


Fhotograph Yo. H-59, re i on page #105 hereof, shows a group 
of channelling machines at work om the rook surface, Cutting tools are lying in 


the foreground. 


The lower picture on the same page, No. +60, shows the Keystone ditcher 
digging a drainage ditch. 


The tvo photographs, being Nos. K-61 end H-62 on page H+106 hereof, ive 
two views of batteries of marine drills. In the upper picture a battery of 
eight is shown working in the Oanel near the forebay, while the lower shows a 


battery of thirteen marines drilla in the out near Landys Lane. 


The upper picture, No. H-63 on page N-107, shows a Jordan spreader as used 
to distribute the earth on the disposal arenas. 

The lower picture, No. ~é4 on the last mentioned page, shows a Bucyrus 
spreader widening out the dump on the main disposal area. 
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No. H-6l 


Fhotegraph showing 


Taken August 7th, 1916. 
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Ho. H-52 


Photograph showing 


Taken Decerber 4th, 1920. 


{ H-101) 


MARION SHOVEL—MODEL 300. 
HYDRO.ELECTRIC POWER COMMISSION. 
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Bo. Hebd 
Photograph showing 
Steam Shovel, No. 7, Bxcavating at Station 14. 


faken Febraary 6th, 1920. 
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No. E54 


Photograph showing 


Gaken May Oth, 1920. 


(H-102) 
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Now 155 


Photograph showing 


Mlestrie Shovel, Nos 9, Sremkiim 


faken April Sth, 1929. 


GURY 


No. Hebb 
Fhotograph showing 


Large Steam Jhovel, Mo. 1 


faken March Sra, 1922, 
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bie ¢} * he 67 
Photograph shoring 
Elestric Shovel, No. 4, Bendy to Work . 


aien December lth, 1917. 


COPY 


No. HSS 
Photograph showLag 


Large Electric Shovel, No, 3, Jixaavating at Station 349. 


Taken May Lith, 1915, 
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Wo. He 59 
Fhotograph showing 
Group of tmllivan Channellers. 


Taken August 7th, 1919. 


CO ran 


No, H-60 


Photograph showing 


Waken Yebruary 6th, 1929. 
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lige He61 


Photograph showing 


/ Taken December 4th, 1919. 


fit 1 


COT 


No. H-62 
Fhotograph showing 
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Ho. l~63 


Fhotogruph showing 


faken November 7th, 1919, 


CO rar 


Wo. 1-64 


Photograph showing 
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faxen Jamary 7th, 1921. 
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| In the latter part of the year 1916 the engineers of the Hydro-Hleatrie 
hee Commission decided to ntilice the largest shovels developed up to that 
time, for the veagene wivesdy set forth in Chapter G, page G12, and in 
seca 1917, the necessary author! ty was given to purchase. 
| The ‘first three large shovels parchased are Known us 225-3 revolving 
mayras shovel equipped with an 50—foot boom and a &3-foot dipper stick for 
normal operationa, cand having o 99~foot boom for exceptionally high lifts. 
The weight of each shovel is 332 tons. Under normal conditions a S-cabic yard 
dipper is used for roak oGava (op. [aa §-quble yard divper for earth. 
Equipped with the auxiliary parts these shovels can load cars standing on a 
track 79 feet above the track of the shovel, dig a mit with a bottom width of 
120 feet, and load cars at the above height 68 feet sideways from the centre of 
the shovel. The motor equipment per shovel consists of two 162~-horse-power 
hoist motors, one 122-horse~- ower swing motor, one 122~horse-power crowding 
motor, and one 10~horse-power compressor motor, & total rated moter capacity of 
678 horee~power, Sach shovel carries its own transformers which step down from 
the secondary feeder voltage of 4,900 to the motor voltage of 449. 
The large shovels are mounted on two parallel trucks each of 36-inch gauge, 
the distance from centre to centre of tracks belne 39 feet. 
The working capacity of each of the shovels as given by the manafacturere 
is 5,000 cubie yards of earth or 3,009 eubieo yards of rock per duy of ten hours. 
\fwo of these shovela, being Nos. 1 and 2, wore ordered on March 26th, 1917, 
at a cost of 999,000 each at Uiagara Yalis, Ontario. ‘The third shovel, No. 8, 
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was ordered on duly 6th, 1918, at a cost of $152,000 delivered. 

As the work progressed, the engineers of the Uydre-Sleetrie Power Comais- 
sion decided to purchase two additional large shovels, but it was impossible to 
procure ohhers of the game Ses in July, 1920, however, thoy ordered « large 
Marion staan shovel, 00 ll, being type Ho, 599, weighing 275 tons, end having 
ether chavadvertakine aomparable with shovels Nos. 1, 2 and 8. On /agust 14th, 
1929, they parchased a Bucyrus steam shovel, Noe Li, similar in all respests 


to Nos. 1, 2 and &, excepting that the motive powor was steam. 


COPY 
fhe shovels Vos. S, 4 and 9 were next in aise to the largest. They were 
Susyrus, Model 105-0, weighing 118 tons, equipped with a St-eubie yard bucket 
for rock, and @ 4;--aubie yard bucket for earth, all electrioully driven. 
the capacity of these shovels as ¢iven by the makers is 3,500 onbic yards 
of earth or 2,090 auble yards of rook per day of ten hoars. Shovels Nos. 3 and 
4 were ordered on March 28th, 1917, and cost $45,865 each at Niagara #elle. 
Bo. 9 was ordered on July 6th, 1918, and sost $73,765 at the same place. 
two of the shovels, Nos. 7 snd 14, were steam shovels with 4 bucket oap- 
acity of 2+ mbic yards, the former being & Baoyrua shovel, Model 45, and the 
latter a Marion shovel, Model 59. 
All the other shovels were smaller in oite, Unit No. 18 im the table on 
page 3-98 hereof is not a steam shovel bat a small special machine used for 


ditching purposes. It fa inoluded in the table for the sske of completeness. 
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The general methods ef handling the earth and rock excavation in the dry 
are comprehensively shown in a series of thirteen photographs Hos. B-65 to 
K-77 included herewith as pages i114 to H-120 inclusive. ‘The work of indl- 
vidusl machines is shown to some extent in the series of photographs Nos. 61 
to 64, | 

The earth overburden at the peak of the Canal out neer Landys Lane was 
largely removed by the use of ordinary steam shovels in the usual way, ‘The 
complete operations are shown in photograph Ho. H-65 on page 1114 hereof, 

The lifts were taken Cc. 1 9 Py fases by this method, the service 

track for the spoil train being on the same general level as the service track 
of the shovel. Generally speaking, the shovels followed one another in order 
until the natural rook surface was uncovered. The large shovels were also used 
in this work, being put into commission on arrival, ond generally speaking they 


worked on a face of 30 to 45 feet. On the northerly side of Sowman's Gully, 


shovel Bo, 1 worked against a face of over 89 feet in some cases. 

After the removal of the earth overbarden, the rock sides of the Canal 
were cut down with chamellers to » depth of approximtely 10 feet, and the 
body of the rook exeavation was drilled with tripod drills or with marine drilis 
agcording te the type of shovel to be subsequently ased in the excavation, the 
tripod drills bein: wsed for the amuller shovels in shallow faces, and the 
marine drilis where one of the five large shovels was to follow, Photograph No. 
H-66 shows the roak blasted in the vicinity of the MNisgura, St.Catharines 4 


Toronto Railway bridge ready for the shovel excavation. Photograph Wo. B67 
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ghowa the result of blasting during 1919 near the Stanley Street diversion. 
The services track for the construction reilway was laid alose to the channelled 
out and the shovels losded directly into the train. These operations are 
Glearly shown on photowrapha Noa. B69 and #70. The former photograph is a 
view of the work looking south from the Thorold Lond temporary bridge, with 
shovel No. 2 working in the second bench in the middle distance, the first 
bench having already been exouvated by shovel Ho. 4. Yhotograph No. H-70 
shews shovel Ho. 9 exoavating the first bengh, near Vistoria Strvet crossing, 
and loading the roak spoil inte a standard elestrioally-henled spoil train. 
This bench had a 10~foot fase. The ghannelled surface my be clearly seen, and 
in the left foreground o eT PY 
place. 

Photograph Bo. H-~71 shows shovels 8 and 9 exeavating the rock at lundys 


for liming the bank may be seen in 


Lane out. The tripod drills are working in the foreground on the originsel rock 
girfacee. Blasted rook spoil is seen in the rear of the drilis and on this spoil 
shovels No. 6 and Ko. 9 ave working, Ho. § in advance of No. 9, No. 8 working 
on about a 29~-foot fase and Ho. 9 on about a 19-foot face. In this picture may 
be seen also the rock spoil used for lining the banks. In the distance the 
frames of a battery of marine drills sre dimly outlined. Photograph No. 4-72 
Was taken the same day aa photograph No. 4-7] looking in the opposite direction. 
In the fmmediate foreground shovel No. 8 is seen working on a 20~foot face. In 
advance of So. 5 may be seen the large Juayrus steno shovel Ho. 12, cleaning up 
the earth slope on which the rock spoil is teing deposited by s dirt train. , 


Between the shovels are seen a battery of tripod drills and a battery of . 
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channelling machines. In the far distance may be seen the frames of the marine 
drills. The two pictures, Nog. i~71 ani H«7Z2, show progressive rook work from 
marine drills on one bench to marine drills on the next with three shovels 
working progressively between ther. 

Photograph No. H-735 shows the progress in the rock in the Canal in August, 
1929, at about Station 400, midway betwoen Bowman's Gully and the forebay. At 
this location the earth overburden is only 6 or @ feet in depth. The first litt 
has been taken out and the channel cat of the aide wall about 10 feet deep may 
be cleariy seen. Zhe rook in the Canel has been drilied by marine drills and 
the holes are being loaded with dynomite and the tasping rods may be seen in the 
foreground. In the beck ippe# and the top of the boom ef shovel No. 
l, one of the large electric shovels, may be seen in the act of loading rock 
spoil into an eleotrically~haaled spoil train, In this case shovel Mo. 1 is 
working on a fece of about 42 feet, with a b6-foot difference in elevation. be- 
tween shovel and loading tracka. 

Photograph Bo. 8-74 shows No. 2, the second ef the large electria shovels, 
working southerly below the surve on the southerly side of the Portage oad on 
a working face of 59 feet, belnuc the second bench in rock at this point. ‘The 
shovel is in the sot of loading a train. The channelled surface of the first 
bench wey be clearly seen in the picture. The rook spoil has been deposited on 
the easterly or left-hand alaye ie the ploture, while the placing of the spoil 
on the westerly or right-hand slope of the ploture is still uncompleted. This 
rook spoil for protection Lining was always deposited from the eR Fe ears on the 


vip-rap track on the top of the slope. In the distanee may de seon a battery 
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> 


of marine drilis in operation. 

Photographs Nos. E~75 and E75 are included to show In detail the class 
of rook spoil handled by the shovels. Both of these pistures were taken at 
fandys Lane disposal ares and ore typical also of the character of excavated 
rook Which was taken to the orushing plant to be prepared for concrete aggre- 
gate. 

Photograph No. H-77 shows a picture of the rock exesvation nezr the en- 
trance to the Yorebay, and is intended to illustrate the character ef the 


excavated rock surface north of the Whirlpool, the lover 20 feet of the exposed 


face being shale and aii rtion OPY estone. Only one bench of channel 
cut was made, the rest ian E cing formed by eareful drilling and 


shooting as the lifts were garried downwards. It head been originally intended 
to leave the wall of the Cannl unlined, but in order to inerease the carrying 

capacity of the Canal it was decided to line the walls and floor with sonorete, 
and thereby lessen the frictional resistance of the flowing water. Before the 


placing of the concrete, the »mlls were scaled down with hand tools. 


AS has alrendy been stated, the drilling was done with standard tripod 
drills or with murine drills aseording to the depth of holes required, The 
drills were 211 driven by compressed air supplied from sluctrteatly-driven 
eompressors in two principal atations, one of which was at Montrose and the 
Other at the Yhirlpool yards, and the air was delivered to the drille at a 


pressure of about 99 pounds per square inch, and for better efficiency was 
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Noe +66 - 
Photograph showing 


Blasted Koak Gpetil heady fer Shovel 
ware, Sty Catharines & Toronto Ratlway Bridge. 


Taken August Sth, 1929. 


COPY 


No. H65 


Photogruph shoving 


faxen December ind, 1920. 


(H-114) 
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To fane page He115 


Photograph shoring 
Blasted Kook Spoil taady for Shovel st Station 298. 


Taken Aucust 7th, 1¥i9. 


CO rer 


No. He6S 


Photograph showing 


Teken February rd, 1920, 
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No. B69 
Photograph showing 
Canal 2 
looking south from Thorold joad Temporary Sridge. 
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Taken October lst, 1919. 
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re-heated bagk of the hose nonneations. 

fhe compressor plants had a capacity of 26,009 cublo feet of air yer 
minute at a pressure varying from 110 to 125 pounds per square ingh in the 
sompressor plants. The air main was located on the westerly side of the Canal 
on the ground ree, and was meade of flexible-coupled wrought~iron pipe in 
@ single line varying from 10" to 8" diameter, fitted with a liberal number 
of off~takes, 

the steel for the tripod drills ws usually i-3/@ inches in diameter, 
fho marine drills used 2-inch steel, and gave a hole bottoming 2 inches or 
more in diameter at 60-foot depths ‘The maximm depth of holes drilled by the 
marine drills was rdinaekis ne: PR. Ving maximum number of marine drills 
in use at one time was thirty-eight and of tripod drills sixty. 

The e ides of tho gutting were close-drilled for the second and the sub- 
sequent henches. ‘when murine dri lis were used with a depth of sixty feet the 
elose-drilling holes were at two-foot centres, while for tripod drills in 
fiftesn-foot holes or less the olose-drilling holes were at six-inch centres. 
In the body of the excavation the drilling was generslly at seven~foot sent res 
for the marine drills, aud al six-foot centres for the tripod drills. 

Yhe diagrams inoluded herewith as page "+122 show the smount of drilling 
done and the progress thereof. Yhe total drilling in the Canal work was) 
2,554,491 lineal feet, 


Blasting. — 


The blasting on the work was practically «11 done with 69 per cent. 


uses hi the niet ee Ne a) nh Pee es ee eee a Se ae a ah Madar hed ata tiie lh BAT) ie ane 
Vag yaa 8 ease 15 OW 
( faf-i) 2208 Ney ~& .xM of as20i9H3 A037 YIOD 


sanoitoannes esad et? 36 spat hetsorl-ox . 
toy ibs ‘to foot oldu OO0,08 26 yioaque © hat! etnaly xoeaetquon off 


‘ 


ad? of deat evenpe tag ehmwog BAL of OLi mort qalyiav oxmeserg a te edmakes 
iean? af? to ofa yinetsow att ao betaoel mow iow aia ed .atemtg aweeenqod 
wk agiq soxt~idacmw belywon-idivel® Yo shaw asw hen ,coatise bavoty ef? s0 
wotimomt Loxedit a Adhw Bosd2h ,xetomaks *@ of “OL most gaivyusy eail sigeie 6 
s2exet-t2e ke 
 wotemlb ot eedend 8\8-1 qllewew gow allinh boqrad odd «ok Leeds watt 
Ho serined 48 guisotied ofed a ovayg bun ,inede dont~i hoow ellixb otro edt 
add ee bellied evled to diqoh emmtzse oi .duqeh dovt-Od te tetemals at ovom 
 gifiad extusy bo tedugar maine oat YaSt4 Lhe edentncs sor ullind exicam 
‘Wieie allivh kegitd to hae tepfegirhie nar and? emo do vex ah 
itm off bas Beooos eld rot Leliind—peoln eves peltine aft te wedin ost 
ect toot “inte Yo déqed a Mike Boom ovow SLLixd ends svcll saedoned dronpan 
nt eliich hoglad wt eLide joextans dook~owd to evew aelod galil! th-esela 
sserdnen decinie t suew eeled gartilivi-paole eft ueel 16 soloed Sook—cosst lt 
evttwee Joot-auvea te Yllowseon caw gulilish esi? soitewsoxe ant Yo ybod edd mt 
Linh hoyivy odo yeh Rotiues Sovteate da — sellizd exttram edt colt 
‘gatiiixh x0 dxsome aft wade BALE ogeq oe Atbwoved bebuiont weecgeth od | 
wow straw famed wild xh qaliliuh fetot od? stowied? enemorg al? bas onod 
-te0% Seantl Lea, b88,% 


ganstoals 


stuey coq 08 adie ewob fle yllecltoaxq oaw teow aft wo gettnald ed? 


SF Bee Ue ro Aalst 20) Sa ea 
ET FE ie alle Oe ee ed a ee 


(H-122) 


640 


580 


560 


540 


Montrose END 


. OCT. SEPT. 
486! |232 l6i26 


L 45118-T 


APRIL 2386 


+ | 540 


520 


— Jury |'nov.| sept Aus. 
b629 \4524| 16227 14226 


JAN| 28; JAN. 85 MARCH — |MAY! /APRIL| 
Ss A 5789 \28I5 6976] B07 3376. SA ae 40 


500 


aii 


CHAINAGE ° 


ET Tore saga 
ese 


weocees-° 7" 
=» eee 


Screen House En 


CHAINAGE 


NOTE :— = 
Fema ae: HypDRo-ELECTRIC INQUIRY COMMISSION 
‘Ss " MARINE " W. D. GREGORY -CHAIRMAN 
DRILLING SHOWN IN LINEAL FEET QUEENSTON-CHIPPAWA PoweR DEVELOPMENT 
SCALE OF FEET 
LEGEND:— HORIZONTAL PROGRESS PROFILE 
1918 (a 0 1000 2000 3000 4000 5000 
19 —— ee DRILLING 
———— | Toronto, March 0th, 1923. Made byGéA,Checked byLLE 


WaLTER J. Francis, C.E., 


CONSULTING ENGINEER 


r 
> 


ead ry 


WaLTER J. FRANCIS & COMPANY. 
“Copy FoR ENcLosuRE TO Mr. J. Allan Ross. (123) 


dynamite, bat 49 per gent. was sometimes daploved. In all 2,969 A 
used, being an aversge of 1.20 pounds per aubic yard of solid ile escavate’. 
It wis the practice to spring the deep holes three times before finally 
loading them, and to fire the sclose~drilling holes by delayed timing. The 
loading varied according to the stratification of the roak. For the springing 
shots the charge varied from onc~half to one and one-half oases of dynamite, 


and the deep holes were finally losded with about six ouses each. 


the chamnelling oti We ©) pare from the same compressed air ser~ 


vice as the drills. ‘The meximum number of channelling machines in use at any 
time was nineteen, all of standard Sullivan make. It had been originally 
intended to channel the whole of the side faces of the Cansl, but the subsequent — 
decision to line the rock section rendered channelling unnecessary beyond the 
depth of the first bench. ‘he diagrams included herewith as page H-124 show the 
amount of channelling done and the progress thereon. Zhe total surface area of 


channel Ling in the Canal work was 716,475 square feet. 


The two charts shown on page H~125 hereof show the percentage progress of 
earth and rook excuvation month by month throughout the gontinuanse of the work, | 
While the chart included as page H~126 hereof? shows the total quentity excavated 


month by month, accounting for the removal of 10,997,625 cabic yards of earth, 
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EARTH EXCAVATION IN THE CANAL IS SHOWN THUS — IN 
Rock “ “0 “ " “ " a —. 


THE OPEN SPACES AT THE TOP OF THE INDIVIDUAL EARTH 
AND ROCK DIAGRAMS INDICATE THE QUANTITY OF EARTH 
OR ROCK EXCAVATED DURING THE MONTH IN PARTS OF 
THE DEVELOPMENT OTHER THAN THE CANAL. 
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and 5,840,378 cubie yards of rovk. base 
- ®he chart ineluded herewith as page H-128 gives the average number of 
trains per day required to transfer the muterial to the main disposal Breas, 
| me to the crushers and the rip-rap work, ‘@his chart was plotted from volam- 
| leek train records made during the sconstraction period. The two pages in- 
| eludes herewith os tim LB ond i150 give the aes information in firures. 
The ten pages included herewith as B-131 to H-140, inslusive, show pro- 
| gressively the location and operation of each of the excavation units month 
| by month, being « graphia supplement to the information given on pages H-141 


CO Puy 


to He146 inslasive. 


the unwatering for the exeavation work of the cansl wus accomplished by 
the digging of side ditches for the disposal of the aurface water, and later 
| by pilot shovel outs down to the rook surface inte which sump holes were made. 
| ne big were purped erat by means of cleetricalliy-driven centrifugal pumps 
in some pases, while in others duplex steam pamps were used with compressed 
hir as the motive power. 
In the work at Bowman's Gully the unwatering was done by means of a 
_ centrifugel pump mounted on a soow so that the variations in the water level 


gould be followed by the pump without disturbing its setting. 
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Bebe G1 Bebe #2 BeBe $O Bebe & Seba 65 BaSe 46 
2920; } 
SAMA ov» 65 9445 eee GayS08 con 44242 cee 1a JOG seeeenneeweeenos 
Pebruary « $0,256 #ee 37,478 wee 39,809 ae on i eee eee ere re te 
Maye eves GB,152 o00 2,498 coe 16,548 «0% ~ errr errr rr Tr 
APWLL seve Giy40G oe 100,685 «ne 44,509 oes ‘a ooo kOe 
UBY sevovs 4ST ,761 ese 63,146 aoe 81,015 oe “ foe al Tec ee ee ee ere 
aune eoewe $1,894 one bine eH e 114804 eee ~~ eee 7 eR O HERP HERE OE 
duly enews Bh g 258 eee 38,904 eee a7 4958 eee —~— eee 1,259 LR 
August o«. 66,258 o» 102,893 +o» 86,625 ave ~~ 9e8e 1,830 ee te 
Sertember 69,978 ee 53,340 ese 93,518 eee ne oe | 1,021 ROVER HEEREHE HME 
Ootober «« 77 19 eee 69,809 oom BP ySR5 ove ove Leg hBd acvenseeredws wns 
November « 69,9017 eo« 415512 wae 85,068 vos 62,788 wee By I9D coesnresenmenwns 
9 Decenbar * 41 9132 eee aeons ey P ee oe 2,907 CHRP RH ERK OOM O HS 
r a 
January ee 18,406 2ee 49 ,248 eee 41,345 ee* 62,998 eae 1,142 HReeeve eae eee eee 
Pebrusry « 04,796 +00 53,515 aoe BBy49O ove REy4BZ oem BpG21 cove nenwoseens ns 
March esse 71,020 eee G0—¢547 ons 39,082 woe LL e677 wae shang PHM ER ERE REO HOH 
Aprii ore 69,567 so% 78,839 eee 10,835 eee 8,291 eee PO RPORN OR OR ORES 
Moy eee eee $3,159 eee 87 »418 ene 18,862 ene 12,773 | aad bl POH eRe eR HEROD 
PUNE evens BSy449 coe G9,GO5 ave 17,787 ce 19,275 cee ~~ PORE REDE HOO OES 
Sily covne B4,709 aoe GO,GL7 wee BL sRGL ose 19,797 ann = seneeieaevsennne 
AMgUBE «00 45,395 «oe Dg 08GB oo0 IS,7I4 woe GyIZL aoe ae reece eee eee 
September Gb,496 «0+ 38,069 ces 9,500 wes Bpt00 eee BG sevenceesoneaewn 
Oot ber «« 44,291 eee 55,9385 eee 15,870 nee §,635 ane 2,156 CCOHE RODE REDE OH 
November « 15,422 «+2 32,875 soa ™ eee a eee " oR RRR T RES OHH KS 
December aad ose BeVOL eae a vee “nr ene ~ CORN OED R EO HONEA 
Totals 2,022,708 2,286,411 1,286,738 512,976 635,486 71,749 


Hote: In dune, 1919, Shovel #6 (Mlectric) was moved to the Power 
Howse site and the “ueeneton~Power House Hallway by 
BeBe G1 Aemotes Shovel #1, Llectris. ‘ 
BeBe 76 denotes Shovel #5, Steam. | 
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Jonti med } 
BeBe #7 Bebe Bete Be agLO eSefLL SaSeGlZ Hisce 
' e #8 Base 49 P al a Messe 
20,948 +08 AT ,543 slide 11,173 | died 9,755 eee Pee ee ee eee eee eee eee ss 3,941 
22,700 Pee 74,470 adil 12,267 eee 6,707 ee ee ee ee 2 6,449 
89,285 a baal 77,904 oa is, O94 ase iis CeCe ee eee ee ee ee 2 | 13,278 
48,670 ee 40) 4249 me 60,862 oe ii CRORGROH OT PAHT HERES EHR HOKE He Ow 6,810 
B1,952 + oe, 70,863 + ow 4S gh. ane bial Terre cee Le Te eee eee ee ee ee ee $,047 
Bl led 76,081. wee BAe g 929 “* aig OURO CAEN REC RHFROEERAH ER OER EH EHD 150 
nil oe 40,022 ene 12,632 wee a POT HE ERE ERR H EEO TEE EHEK ORR ORO HEHE bed 
(8,427 ow 124,468 soe. 75,535 eee 8,634 SOOPER HEHEHE REO RE EHR SER ER HO OH 9 , 554. 
|  yASB La 161,601 eee 41,728 oe 17,218 SRR RE RHE R HHA HR OR HOK ERE KH RHRERD 7 
bi e475 ** ‘121,750 slated Rey LOT al ill 13,472 28 oe ,620 CRHRARE OHHH DREN EREDAR EHH ~ 
la O27 cae TO g27E. woe. 23,289 «ee GyGB4 06 100,028 woe By000 aoe 1,552 6 « 
| z 45S ao8 $0,596. woe 16,586 ae iO P a ove 754150 ass ~ « 6,147 
42,304 ae. ‘e2,966 en BS yzSO eee Dy fave 2 Om 8 ped one 65,869 one 14,525 * —028 
Be, 741 oe AG S04 ave 35,715 ose 9,473 *® 146 9968 oe 106 ,695 eee BD ySeGk * iy 
#1, 536 eee B65217 oes 26,618 ose Gy667 oo LEB,467 oe 161,951 «2+ 36,755 « 4,068 
| OeB27 cee GB,0B9 o20. 2654600 e+e 205111 «2 135,655 «+ 137,804 ove 26,985 « 7,116 
| BpGlS eee GO,297 eee 25,551 oc 7.885 «+e 166,086 «. 69,025 eee 32,522 » 10,312 
21,897 eve BG4475 os. BB pS7TG wee = oo 186,510 oe GO0,546 ane BE775 6 Gy946 
% 284 600° G5,647 200 GO,784 vee ~ we 25,380 os 88,569 soe 62,916 2 14,749 
(6,045 eae BG,G65 o+- BL, 581 ccs oe bi,6850 «6 17,674 «ee 16,715 ¢ 10,050 
By 250 coe RI0EL vee 574456 woe ” oo S6,795 es 84,985 coe = « 6,692 
su cow GO,7RL wee om ose ll ee 85,796 oc BB,yB05 wee = « 24,695 
er ee B2,290 eae in eee baa ae 46,146 6 $1,487 eee one * 19,872 
ia ed ne o vee - ae 1,549 ee 45156 eae bat 6 oy S25 
93,158 2,340,948 1,196,017 152,130 1,259,819 807,240 242,971 234,593 


nn Ue Want y Francis Be Company, Mee A ALND Ga > 
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fable showing (uantities of Sarth and sock Axoesvated, year by year, 
by the several Exeavating Units 


(a RS SR eh ENE BAS UE A ens tt Bay 


1917 1918 1919 1920 1921 Total 
Gu. Yds. Gus Tada. Ou. Yds. Gu. Yds. Cus Yds. Cus Yds. 
Sarth ee Tee KOO Ree 098 , 695 68,727 PS HSHERORTEDREET HS 857 ,S22 


oak PP eHSS SSR He SER SSE Hee BE & 6960 673 ,627 486,794 1,165,381 
Earth Seep eee ean eere 04? 4636 740,735 409 ,323 ee ove e® 1,597 ,7 28 
RAGE ck dsenedevaavendesesane . 248,687, 197 204. 066,880 887 ,633 


Barth aoses 9,286 178,627 243,083 891,722 127,087 1,149,655 
BOOK siavecececccee 20,864 19,172. 6,200... 90,048. 87,083 


Xe 
meas 


Bayt chesecsessees 66,162 6 11,805 120,089. 98,724 | 278,117 
HOGK essessoeveress 55,703 99 ,515 eeeonnee O4 , $41 859 ,359 


Shovel No. 5. 
409 


Sook Perens 10,842 2,928 14,174 

Earth eeane 5,895 42 %27 25 929 een en ee ones 71,749 

Roek HEARSE KERE ETHER TEER EEE E OEE RH RHEE SERGE ERE REE E EE REN EERE BERRA WE EH 
Shovel Woe Zs 

Martheseess 109,519 £2,084 827,317 890,642 103,697 853 ,259 

teex SORPRER RHR HR EROS 3,270 1,930 eewereve 35,249 39,899 


Karth CHOOT TEEPE RHD EER HE KEE 743 ,926 1,002,738 129 ,759 1,876 ,422 
aook See eee Cee eR OCHRE HR OHSR ARES SEH eSESHeEH SCRE eRe 464,626 464 ,526 


Barth odkdacasacanaeecsacecnes BOL ROS, MG,168 . 107,601 898,263 
ROCK eessseevenserseseercrses 12,756 125,912 165,886 300,554 


CT YO OO «a tae 152,130 


Reoek Stent eek ERO He HERTS PERRET HR HFEH HSER E SHES EHK RHR SHEARE HOR HERE ED 


Earth @net*eatenreev ee vo eareteenneeen eee e Peres 218,777 839,992 1,049 ,769 

Rook PORTER MRE OH EKER RHR OK HROKRHE OHHESKRH RHR EHR RD 219,050 210,050 

Barth CRSP Re HR SEH RSH BERET RE eH RR SHEE 77,150 519 ,563 696,713 

Rook SSC R RRS EKRHEA SHO HORREOSS OH TREES RHO RHE Oe 219,527 210 , G27 
Shovel No.4. 

Earth Se eonvn eee ae zeeeeeeweeeeeerkeyerreeneeeeae 1,552 £41,419 242,971 


ook SERS H SHREK A SHEKHAR SHO SAHK HSE SHREK SR OK AERHEHHHEERESEKR HOHE Re HERE HY 


id 20d ATO Sl be 
Barth s+... 3,992 1,808 48,104 64,176 33,904 149,784 
ROOK sevese 10 658 15,199 700 77 144 95,609 
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Kelbe FS 


June (ttt ip Petite eee Le eee ee eee ee 2 2 ee 
July (iittibpiti biti bp h i thet hehe te LEE CEA LTT Tr Tee 
éugust Cie ee ee ee ee ee eee ee re ey $690 eee HT eRe ewe dw: 
49 J ee ee 
202 MORO HAD ORE HOH OY 


ed serene 111 ee ws 


September i ee ee ee ee ee ee ee ee es 
Qetober FROCRE SEHR EKHEE HRT HHO RHEE EERE HERR DHE HEHE HOE 


Rovember iii te eee ee ee ee ee a ee a 


DOOMADET Ke couenescdeouescesceenwee BBO Coser eesewseseece  geenee B10 woos 
918: 
Jamary HPOKRH OHH HRERSREHE EER EH OED 1,441 seveee 435 eee eee 292 oOo oe 144 a& ea 
February ee ee eee ee ee a ee | 1,146 eenaue V9 oe he ew ~~ +H awe 401 wees 
Maren eecsees G38 NORGE WH Oo > hae AGL ssseee ~ teenen wows 
ADE] seove L964) aveeeeecuen « anedes G10 weness © weanee BB wass 
May One eeny 1,643 +*oe 2,238 eens - teoses 496 eeseca «© eaveed 122 Rees 
PUNO eevene 3,084 eeee ood, aan 519 wevnas 430 wevnns S31 erevew 301 aeee 
duly sheenos 3,994 aaae sal eee 1,078 weeeece “~“ pPeneew 248 OR wane 602 anes 
sagust i diiallid 4,129 ee we 1,757 eee 546 ee 193 eeee oe 287 eee ee 118 “een 
septenber « FG6 esos By GOG aeee TRO neswee © oeasee BG eaves BAT ewes 
Ootober «ee By2B4 «acs RyeVlS ovee 959 saesee CBS acaces — eoesen SEL eons 
Hovomber oa Ry TBS hoe b A) ww om Mod ere eee 905 ¢ehay “ He ee we 125 ees 
. December oe 1 sPPbeveee 14850 cove ByG7E wvcees FOG cvesve ~ weeece 103 sees 
A229: 
domary eee DeG0L sees 1,956 eee Lol BS cave LpOl2 seceee BLO eaves = eeee 
Pobruary ae 1,936 eres oyeod io oe G24, «ace BBG asevae = essens S77 onwe 
March seve 2,889 weed 2410 wens 189 «eee ~ eeesee BOS wesaee 196 weee 
April oP eee By GS on eR 1,945 one 150 OF OH “eer e * Gee ew 286 eee 
May beehowe - suve 1eBBE wane BEE sees ~ erevee @ aseeoee BOB eons 
JUNG wevvse id ene 2,098 tone 435 sees BOR esesee = eovees 100 oer 
duly eteae ey mt ee 2,082 ones si en ee 1,144 eee aaw 4485 od eee 
August aan -” sone 29839 tone 626 eevee S19 eee eo & 269 eeeeee * fw ee 
September « - ae eee G18 oe ow 432 ie om BSA weeces oreree * ohm 
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fable showing Da: 


RN SR eT nh AEE NEI I RAY cag SR VANISSA by Hk SAUDE OIE HE 


BeSe $1 


October «eens 
Novembor +++. 
December «..+ 461 


ad 


ial 


damaery see Lydd 
February «+ Lyide 
March «+sen 1,811 
April esaee 1,828 
May sovveesen 995 
Jane «esse 19226 
GULY evenseese 639 
AMgUBt «e+ 1,255 
september . 1,372 
Ootober see 1,848 
November «. 1,327 
December «ese 807 


Jamary +++ 1,541 
February «+++ 826 
Bera «<eas 1,815 
ApPAL sauces 1,164 
May wesw eae 1,022 
June Reve enne 97S 
duly eee nee 1,084 
AUGUST sone 14173 
Sep ay ave O67 
Qetober +. 1,055 
Novearnhber «. 1,714 


Rote; 


Dally Average oasnt 


MERTEN ABI AN RN ee mA TRO ARITA FIN Dae aN RLS 


Bee 2 Hele PE UeSe $4 BeBe $5 Bebe 6 

feohtinndn nn nidienthtnin sah uhesrnhnpeti huss nnsareinypaceesaveninntoreaehnaibenitmn sc te Asem cnn ek nae 
eee eee 62:7 eone 1,148 een ae e er eve age > et 
eeee es 721, eee 1,837 arecoee ~~ Bhee ee 243 FEES HHS SH RE HT HI 
eee she ao? eeane 1,163 ehiree Hee ew 181 dadindidedh dain didi: . 
eRe RHR 686 i ee ew 685 Oe ee ee bcd exe ewe 196 Ceeenesnenened 
eee Me 914 ores 1.4519 eeeese ovecae FTE Hone eRe eH Oe ee 
eeee ae 250 eeene® 459 Sttene $aneee Chew en ewe em ees 
seeeengnod baew 1,108 veeeee eee OT 6 ORE EEE ON 
eee 1.857 ee ow 1,841 orriee Heese © wererrrrre yr) 
seoeee eee e 908 teevton eeketee CHOSE BE OG 
awe + Lease eR DHE 982 RRR RS ital eee ane 76 Pee ne ween enone 
eames 2,18 i \ i ne on 7O ee 
vows 1,72 Qa oY. ~ paesene LEB svaeaveacacnet 
eae 1,78% eeee ees ce FS Hee we 189 Pee neeretnn es 
oeceee BBB wees 1124 eeee 15207 seenee PF beeeheseneee ns 
eee 1,001 eoeree GOD wees 1,068 $+etne HOO HOH RE HE OF 
eee eww S85 RRA Hw 962 oe eH 1,600 ettean OOOO OHS HOE OOM 
eene 1,088 eee e 1,429 eer eee 633 t*n eee 217 OOOH HETERO GS 
eek 1,148 eee @ 1,086 St euees 226 ee ee ee ae se eoevnasneees 
eves 19516 eveees BAL essence LPB voevae = cee ree een nae oe 
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House site ami the Queensto mPower House Railway. 


BeSs #1 denotes Shovel @1, Blectria 
Sei. 5 demtes Shovel #5, Steam 


In Juno, 1919, Shovel #6 (Mlectric) was moved to the Power 
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chummy of Information regarding Excavating 
Units for Total Sxeavation York in 
the Dry 
Unit No. Motive Power aostved biteratad eer 

i Sleotric Dac. 28th, 1917 B59 , 245 1,519,175 
2 “Blectric Dec. 26th, 1917 1,487,230 887,683 
3 Rlegtria Nov. 30th, 1917 1,279,088 187 923 
4 Ylectric Dec. Lith, 1917 366,849 572,851 
“s Steam th, 1917 169, 628 14,174 
8 Elestric chi: ae 118,542 60,167 
7 Steum ra, 1917 914,857 83,597 
8 Bleetric Mar. Slst, 1919 1,876,422 464,526 
9 Bleetric Mars Slat, 1919 1,011,840 300 , 554 

10 _ Steam June 14th, 1919 171,604 i 
12 Stenz Sept. 9th, 1920 1,049,769 210,407 
12 Steam Nov. 9th, 1920 596,713 210,527 

15 Steam Ditcher Oct. 14th, 1920 16,464 ‘ 

14 Stean Rov. lst, 1920 248 , 843 a 
Miscellancous £85,506 81 4 
®otals 10,422,620 4,662,928 
peresemenaiaeditinie, asst | eg 
Total Cubie Yards 10,464,983 4,739,959 
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The rock line intersested the grade lime of the floor of the Canal about 
& mile from the Velland Liver at the Montrose end. Wore precisely, the rock 
surface intersected the grade iine of the floor of the Canal at Stetion 47+00 
and rese on a slope of about one in thirty in the northerly direction. The 
excevation down to about Station 55 was therefore taken out ag sab-squeous 
work after the upper part, averaging about 20 feet im depth, had been romoved 
by the dry~exeavation equipment. Vater was admitted from the Velland bean 
through « by-pass canal paralleling the Michiwan Central Sallrosd tracks and 
about 390 feet northerly "EF P ion dredge Was then ased to remove 
the earth in the Canal down to a flat bottom everaging Elevation 536. The 


yordage removed ty the dredge amounted to approximately 1,100,900 cubie yards. 


The mammer of miking the excavation may be clearly seen by reference to 
photograph Zo. H-78 which shows the “Oyciome” in operation shortly before Lt 
eompleted its task. At this time the dredge was within about one hundred 


yards of the portion of the Canal that had been exsavated in the dry. 


The dredge discharged the material on disposul sreas located on the 
westerly side of the Canal, the location of which may be seen by reference to 
the plan of the disposal areas shown on page H-O4 in the part of Chapter H on 


Constraction Plant for Transportation. 


The dredge operated for 204 working days between December 10th, 1920, and 


September Sra, 1921. 
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fhe details of the dredge “Cyalone" may be appreciated by reference to 
photographs Nos. i~79 and 5-89 on page K-15) hereof, the former picture showing 
@ side elevation of the dredge together with its "A" frame and deck arrange- 


ments, and the latter showing the boom and the cutter raised oat of the water. 


The rated capacity of the dreige was stated by the Zoronto Harbour Com 
missioners to be not more than 4,909 cubic yards per day of 24 hours in mater~ 
ial of the nature encountered. The boller capacity of the dredge was 1,200 
horse-power, and the cou] consumption about 50 tons of bituminous coal per 


twenty~hour day. The discharge pipe of the dredge was 24 inches in diameter. 


The “Cyclone” was te Gn CoS by the Hydro~Electriec Power Commission 
but was rented from the Toronto Herbour Commissioners for a total lamp sum 
price of 9259,000. By the terms of the contract the Harbour Commissioners 
delivered the "Gysione” to the Hydro-Electric Power Commission at Toronto on 
the 29th day of November, 1920, complete with all equipment, and the Hydro~ 
Electric Power Commission agreed to return the dredge with its equipment, 
complete in all respects and in condition similar to that when received, to 
the Harbour Gomissioners on or before the 15th day of September, 1921. In 
addition, the Hydre-Electria Power Commisaion undertook to insure tho dredge 
and its equipment against fire and marine risks in the sum of 91,900,000, and 
the pontoons nicicnepemy tine it in the sum of $100,000, the Hydro-Hleotric Power 
Commission to bear the cos: uf the premiums. By a supplementary agroement, the 
Hydroelectric Fower Commission undertook to pay the Harbour Commiesi oners 


(850,000 in case of loss of the dredge on the trip to and frem Chippawa in lieu 
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taken December Lith, 1929, 
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faken February lst, 1921. 
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of providing the before-mentioned insurance. ghere were other conditions in 
the way of penalties and so forth, but they were not ealled into action because 
the Hydro-Mleotria Power Comission was able to fulfil its part of the agreement 
end the “Cyslone” after finishing its work on September Grd, 1921, was duly 
returned to the Toronto Harbour Cormisaionera at Toronto. 

In taking the dradge from Toronto to Chippawa, the Hydro-Hleatric Power 
Gomilssion took the risks incident to the lateness of the genson, and suoseeded 
in delivering th: dredga into the Yeliand diver almost the exact day of the 
@lose of navigation. After arriving, it hed to be repaired and made reedy, and 
the disposal areas had to be prepared. The actual excavation was commenced on 
March 14th, 1921. ‘The ordes of duly ¥. dredge "“Cyslone” was as follows: 

Haroh, LO2ZL cvcocssseevesne 124,970 onbisc yards 
Spril, L2L eseannceneeever 157,849 onbic yards 
May, LDRL sorssesesenevese 166,541 ouble yards 
June, LORD eceosanccneseess 209,802 ouble yards 
Taly, 192) asacceneveseses 212,359 subie yards 


August ,1921 Oo ROTHER OER OD 157 ,973 eubic yards 
S@pte LAL esvsesesvevense 67,239 aubic yards 


otal Senne nave eesees 1,985,268 gubie yards 


" On the completion of the exesvation by the dredge “Cyclone” the Hydro- 
! Blectric Fower Commission entered inte a contract with dohn 3. Hussell for 
the excavation of 30,990 euble yards of sublesaquecus Garth work at the junction 
between the Velland Hiver and the entrance to the Canal, and at the comsence- 
ment of the rock seation, at 4 price of 70 cents per aibie yard. The work 
was done by Mr. iussell with the dredge "Niagara" (singe galled the "Hennessy" }, 
@ saetion dredge with a 14-inch discharge pipe. Hr. hussell provided his 


nt demititere wteclite ove psa pamicetoned dong bonemeenstod one etotvorg to 4 
ndumied Hdbten ote? Lostes Son omen yokt ae radeot ow Dame gate Cameg Ro wow add be 
Ramewrae wit to Feny ak ATE OF MLS cont metenineW® sett wbuteottinaniyl te : 
hal ear (INL iat xodira igo ne al aah peta eed wed he “wate Legh eid ian z 

. sogeeteD ‘fa weenc dan dend -egertres’d ateor et ahd ot Dearden “ 

| “aest ebnlogiiowrtyt ot wundelO oF enteral mms abind ot pati a : 
hebenneen Bete gannicen Ww aie te weaned welt ot tseah heme wikan Sa watt seat seta to ) 

eee VO a dpame: gels tages saved) deereet ety aie ogborb saa patxovbinb ot " 

| hime that Nig Kiss Netto oe od Dad 94) saculntiels enim envi teytunn 20 seeks 

yas Baw ian suvanne saa: oat eee aot ait bow wets Lenente al r 


apa eta rey, rery * eee FEL geet ptercall 
alia, nd dary Hel aE ticgeevedanea ce SOBL , cas 


eb swy el da . ws, BBL Ae re Nh 8 ee ee see, = yyy ! . “dt 
aera ofdrs SGz, 005 eer ery eee EROL , wera ls ue iyi 
CDs Son PEAS Bs HS8 ie hw $244 o-oo SR2I «¥le% fa a age 


aro, ete | ' a + gue A ew yw ay ESOL, gamaes, nee ai A 
mk ee wiews hia hile fa hades lat elie EReT odie? bt 


Bina obo an hon bbs a el patie +404 ew io Seek 


Water J. FRANcIS & COMPANY. 
Copy For ENCLosURE TO Mr. J. Allan Koss. (H~152) 


own plant for the work, and the Hydro-Nlectric Power Commission acquired no 


right of proprietorship therein. 
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Consulting Engineer. 


Toronto,Mareh 2lst, 1925. 
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